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/57) Abstract: 

PROBLEM TO BE SOLVED: To maintain conductivity and 
mechanical strength over a wide temperature range by 
impregnating a poly-organosiloxane group polymer with 
an organic electrolyte liquid containing a lithium 
electrolyte salt. 

SOLUTION: Poly-organosiloxane group polymer is 
provided by the following method. Under the existence of 
1-90 parts by weight of organopolysiloxane, 99-100 parts 



by weight of a monomer constituent consisting of 10-75% 
by weight of a methacrylic acid alkyl ester unit (a-1) 
of an alkyl group with 1-3 carbons, 25-90% by weight of 
a methacrylic acid alkyl ester unit (a-2) of an alkyl 
group with 4-10 carbons, an ethylene group unsaturated 
carbonic acid unit (b), and as necessary, a monomer unit 
(c) which is copolymerizable with these compound (where 
(a-1)+(a-2)+(b)+(c)=100 wt.%, is polymerized (where 
organosiloxane+ monomer constituents 00 parts by 
weight). 

COPYRIGHT: (C)1999,JPO 



(19)B*BH$ffc? (JP) (12) & §fi J^f ^ $g (A) (lDWffmS^WS^ 

1-232925 

(43)&§1B ¥fifcll¥(1999)8/i27B 

(5D into. 6 mm^ F I 

HO IB 1/12 HO IB 1/12 Z 

C 0 8 F 283/12 C 0 8 F 283/12 

C 0 8 K 3/24 C 0 8 K 3/24 

C0 8L 51/08 C0 8L 51/08 

H 0 1 M 10/40 H 0 1 M 10/40 B 

2 FD (± 11 H) 



(2oaiH## 


*IK¥10-51557 


(71) USA 


000004178 














(22)ttMB 


¥j3tl(tfp(1998)2)n7B 




SCKIBfffeBSSift 2 T S 1 1#24# 








(72)«W# 












«sc®**K^a^Teii«24^ 


















(72)S&0I# 


«S MS 










Jtt£»«t>*B3gift=:T B 1 l#24<f 


















(72)5fiW# 
































flfcftlf 





(54) ismo&m m^®ftmMm&£Tt*ri*m^itv^v&-xm& 



(57) IXK>] 



(2) 

1 

[WfFiilsfccofcH] 

im&m 1 ] (A) */V#J#}) v-n 3r-y-V 1 ~ 9 0 

m»g»<^fiH£Ttc, (a-D T>v*>vm<r>mm& i 

~3C0 (p<^) Ti? y/^T/W^r/W3i^^W^l 0~ 
7 5 ( a - 2 ) T/W^/WS»^^*5 4 ~ 1 0 

CO D/UKr/U^r/W^^7 L /W^fit2 5~9 0 

(b) *1f-Vl/% t *&m*jl<tf 
IfcfcRfcJSCT (c) r^f>t*fi-a-HT«6^teco^4#: 
¥<4 [fcfcU (a-1) + (a -2) + (b) + 
(c) =100ii%]^W5*t^9 9~10 10 

10 0fi*g|5] *A&irZz.b{zl:oX&bivZ>#V* 

fr#;i/v*c?->3km&m~. (b) vf-^^mMmm 

[»*«2] */W#./#y ^n3r-y->-l~9 0**g|S 
C0#ffiTt-> (a-1) T/U3r/l,m<Dmm%C&l~3<0 
T?V frm.T/X'lrfr^^T/VWVL 1 0 ~ 7 5 fi 
*%, ( a - 2 ) T/W^r/WScO^^^C^ 4 ~ 1 0 CO 
^) 7^ !J;l'S(7/l' ; 'f/H^f /^fi2 5~9 Oil 20 
o/ 0x ( b ) ^f-^^m^^^^WU. 3S£Tf!& 

si^ct (c) zti<bb&m&-*iW£i&<D*mitm& 

[fcftfU (a-1) + (a-2) + (b) + (c) = 

1 0 oss%] ^f>*5*i*^9 9~i ommu 

MSB] Srfi-g-TSr ilc<fcoT#P>*b5#!> y 

^«iisttcoi«^@^ia««t^*-t-sit 
Sr^t-r^s y^* a 

[^?acot¥*0^Kl 30 
[00 0 1] 

[0 0 0 2] 

b<, **tic#orm^«M»S«fc*stt5SEllfSt*l*5» 
b<. «tt«tlfte:m*Tfc*:n*/w¥-«Mk 3t£&& 40 

t^jfcco— s/^/w-^; KS ^AWfe-Cfi^^Wir ta> 

Affi^^ ^Acof^^fj^TK^^-a-^^ffl-r 
s^s/^TK^site^ *>s y^?A-r 
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5Je^±^co^14*sffi*T^:#VNr i^ds^Jf b 

[0003] a»a»S*Uit*»E>» i5¥H#®fl?3r<OP83§a s 
^A/{c51«>bti,T*5 9, ¥fK7 -T ^A^CO^d^^T? 

»^-?@#:@®P«t L.T«5j<y jc^-w^dr-y-^ K (P 

eo) ^y t*o t-wv^-df-y-^r k (ppo) s>^f* 

mbCO*S^#:^(CL i C 1 O,. LiBF.^oy 

^VJ*mMm*mmitz&iz±>(K>frttm#)ti:i><z>b vx 

*at>ivX^Z> 0 b*»U i^bH^b^'TT'coS^H 

i^mmmitmm.Tx<Dmmmm< , n^coy^^A- 
jsfcSfl&fc-Kffl-rstctti^m^^-ecoiRFttdsai^v^i t 

■y-W ^ /MSH4co#te < r # liagias o fc„ 
[0 0 0 4] a^5f!3S&&&-r5fc»Sifi-?{4y^ 

^s-tt-T#t>tt-5t>co, fc$v^®^icii5;9^-£rii§ii& 

-C^-yrLfefcco*>?^*Pbr#btL^t.co, fcSV^t* 
(c < tS*'&tcJ;tj#^5tco^co, v^}pl^.S^Hi 

MScommmibbtix^z. rHe>y/nt«iti, 

^Stt^JifBH^M^Jt^T^TiS ■? , y A~ 

&«m^cojSffl#j8)£f£n-cv^ 0 ba>U «Mrt3ftA*s 

m<mm&&*&Lx*sr> , ^fcmft&^bfc^g-^^ 

m&*MMW&m^tz.nmiz.i5\,^x\-z, femzvm 
fr^mM9.<o!&®i<o?t.&mnzfrx\^&. je& 

[0 0 0 5] 

^f-WWtaa J: XfZrtiZm v y ^ V A - j!fc©jtecoBgS^: 
&AfRi-Sfc«>^/«j:^^ct>co-C, fc^WJgmSKmo 

xmn&& x xjmmm &&&-r?>mfti-mftmMW& 

IWJtU »iS^H^««?®cOi9J^^^jE 
«i, Afiico/^ vy-t bTffivNT^i«^tt^Kt«a 

sffi#«tc fc^nfc y f- v j>.-ft.mm*mm-r s t> cot? 

I0 0 0 6] 

(A) y >>n y 1 - 9 0 li«P(D#ftT 

^ (a-1) 7/^/H0K»U-3(D 

y ^ST/V'^/vx^f/^fi 10 — 75 ms%> 
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(a -2) T/^SoMiM-lOO T 
? V /vg7;w*;i'x^r^*ft 2 5 — 90 

(b) ^^u-^/pfiafP*/WsK>-^^ jfeitfj&W:: 
j&ct (c) r^6,i*m-g-prtB/ite<o¥*fr^ [fc 

#U (a-1) + (a-2) + (b) + (c) =10 
Ofift%] *^^5^*^fig^9 9-1 om*SB [fefc* 
U^^y^y v^ndr-9-V+^fi^:9-= 1 0 0«* 
ffi] fcfi^S^ i^.fcoT^frStfytfviotfy- ->b 
*D->Xm&W (SIT. r#^fi-a-ft:j itVNp) Ki, 

(b> v^v^imw&ztt-rzmmmfmi&'S&is 10 

[0007] 

jsfc^rf-stojWjsL^ #(ctis-«ss; (i) 

R J . S i Cw)/, • • • (1) 

lf-/W**fctt7^=/wS-Cfct)> mhtO — 3<E>«8fc«r* 

CH,=C (R 2 ) - (CH,) ,-Ai 
R 1 1 ~ 6 ©7/^;i/ i 

Sx A r 14:7 ji =;H, n |i0~12 ©fg^cSr^-To ) 30 

© TiBiS (2-2) -em£thZ>fc&®> 0 

R' p S i Om/i * * * (2-2) 

(^"f> RM4tr=/vs*fcttry/ws, p«o~2cd 

Hl&Sr^fc ) 

<3> TIB* (2-3) T?m£tl.Z>1t&V0o 

CH,=C (CH,) -COO 



**-To ) *rlB— (1) te*SV*T\ R' t Ltlt m 

ytuf/um. ^ i 

e&LfcS/<et*&#if£r t (i) -e 

y^o^-^^v fU*?-JV*s9 P^^i/P^rD-y, K 
£•) Sftfc, M^.li^y^^i-^flt»«fi¥^T-* 

#500 — 100, o o on&.0>#v*/i'#y VB^f- 
y /vs. y ^/v^ 7i^y ;\>mt£ x -emm $ 

[0 0 0 8] *5SK(c*3V^-C. 3r;vjS;-#V 

(D TIBS; (2-D -e^ttSTISfnSt. r;w3* 
v y /v-m t &&t>-&&-r>it&®>o 

• • • (2-1) 
^HSR'SiR'.Ow/, ••• (2-3) 

(5£cf. R'tttfUMRl-^l 8<D2ffi*fcfi3ffitf>J!iflS 
2£&fn^fc*5?f*, RM4JigJ3SlSTfiafPSSr-g-*b^V^ 
£3ift$: 1 ~ 6 <D 1 ffiCO^b**ST?fc •) , q(*0~2<D 
fi^cSr^-^o ) 

® TfS5£ (2-4) -?&£tr,Z>fc&®o 



0 - 2 coSgfcSr^-T. ) 

[0 0 0 9] WlBsfc (2-1) |c*5ft5R 2 t LTtt, 
*?«K^ S^tttfHHfc i~6 cor/i^/wfias W btvz 

V\, ntt:0~l 2 ©SE^-efc •? , <fc>J0£L<te 

^/Wv 5 ^ ^v">7V, 2— (m- 
/W) if/V^f/^h^^7V> 1- (m- 

^2- (p-tf=;i/7i-/v) 



(CH s ),Si R«. O 0 _s)/2 

• • • (2-4) 
^7^, 3- (p -t*^?!/^^) 7"alf/Vp<^ 
/V^ 3- (p - 1'— /W-O-V^ b=¥ 

40 is) T'PWfA'^ h^?^ 1- (O-t'n 
^7x=/V) -1, 1, 2-^)^^/1-2, 2, -i? 

^ b^->7y, l- (p-tr— /V7=.—}V) -l, 

1, 3 -^;V- 3 , 3, -i/^ Y^r^y 

-»7X m-if-;v7i=;i'- [3- (hy^h^~> 

v-y/W) T'dtVW] ^71=^7^ [3- (p — < 
y~?<a ^tn/i^c -S4 ;vr 5 y ) ~7 a tf/w] 7 3; — 

^/wy^/vv'y h^y^y, 2- (p-if-/v7i= 

50 /W) ac^/v^^/v-^^ h^cisi/y^. 3- (p-tf— /W 
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y N^rv-^9V^ifSr^{f5w t^-C#Sc WIS®"?* 
^HS-fbl^Ji Lt«, 3-p<^^ y adrv-/W7*nf 

*K*tLT, 2 Oli%HT> #*L< I4 % 0. 1~1 
^77 b£Xfil<0&&&2 0fii%Sr®x.-5i:, ^7 7 

[ooio] *mmK.m^hixz>*/\'it ; 
xwm-i-zm^ ffi&mt&mk vxmm-fZo 

12, 7" h77t>^/U*yi, t Kddf-Vf b 77*> 

x t> £ v \, ^-7v?y y # y v a *-y- >-<d^(c*5 tt 5 ?Ub 
Mv>&nmz.ttvx. mmo. i~5fi:»%. #j*l< 

«0. 3~3fifi%-Cifc5 0 TkcDffifflfiii, ;*vu 

ogpic^fL-r, ii^i o o~5 o om&nt U 

0 0~4 0 0fi*a5* s »*L<, ^-g-?a*tt, 5~10 
te, L<li30, 000-1, 000, 000, <fc 



(4) #3B¥ 11-232925 

6 

Oif*L<li50 v 0 0 0 — 3 0 0, OOOtfcS, 
V 7,fvyI|t©IiTO^iij: 3 0, 0 0 OfrffiX 

#1, ooo, o o o zmz.z> bmm<D&mm*&Ti- 

[00 11] 

/W*W^m<0M^CS2ttJM±O T^y/^T 
10 — 3<D y/VSfeT/W^r/l'^i^.x/U ( (a- 

/k (t**) r^y/w^^/K r^y/w^n 

(^^) y/Wg| i -7*0 tVK t Kp 

(7**) T^y V- h^if^tfts^So r^fccD^-g- 
1 t>, $>5V^ti2«ffiW±Sr#ffl-f-5 

rtt.-C#S„ 7/K;Hffi^W4~10© 
i?) T^y/Wir/^x^^ ( (a -2) J«^) t 

20 y/W^i --fTA'* T?V/l'&n-T 

(^^) T7y/Vti-75;K r^y 

/w^#V7K (^^) r^y/v-^2-^^V7K (y 

7K (^^) y/^^>^i^5^f bfrZo 

b<Dit&m^ immwmxh. fcevM*2a«wjiSr 

(a-l) T/V* /^CD^^S 1 ~ 3 <D Ti? 

30 14, ^«^^#^S5fcfe(^^^-Cfci9, 
j e©lE^«y-&-ti, W^#t^LT10~7 5l 
S%, 0*L<(il 0~6 5mS%> $P>(C»*L<H 

ii~6o m&%x& ( a - 1 ) ^cDsa-a-«a-a-*5 

(a -2) T;V*c/\'g i <Z>&m ! $kt> i 4 ~ 1 0 <D ?) T 
40 ^ y/mr/W^r/Voi^^/Ptt, #£>*u5#j£S-a-{*:(c3!ji 

%, ff*L<tt3 0~8 5lf%, $e>JC»*L-< 1*3 
3 ~ 8 3 3 0 ( a - 2 ) ^<D@a^J-g-/5S 2 

[0 0 12] (b) ^ui/feTfmn-XJVtfi/Wik LT 
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(*9) T^y/W^-Cfo5o :tt^ (b) xfi/y 

oT, lffi«^-et, fc£V^2ffi^±£»ffl-r£ 
:Ht#5 0 ( b ) /£#ois^#J^f*. 

^jC*fLT> ffl^, 0. 5-1511% 0*b<te2 

-1311% £ktc$?$b<te3-i ofi*%-efc 
[ooi3j zbi^ ( c ) rne>^*fi^priB^mo 

1, /fy/l/y, 2-^n/W—l, 3 

yv~- K ^r^x^T^yi — h^ifco^i^ 

* y /wr ^ h\ ^ ^/VT 5 / tf/v^ ^ y /i^r ^ K 

SK;^y^ r^y w-h^ifo^ffifpflB 

/K 1, 3-^v^xy, a-y^/W^W 
^ftif"C*>*. Ztib<0 (c) *a^«Tlfe^O*4#: 

b< f*6 oa:*%E^T©«*•cfflv^fol^s 0 6 011% 

«r«*.5fc, JBKttiOttT, J*BI«OgE^ ^(OitXiSg 

[0014] #^a^tf<^jK)t 

^1-9 011^ #£b<J*3-5 OSSgB, 
9 9-101M ff*L<tt9 7-5 0Il», tS h 

ic»*L<tt9 5-7 0it« tfcsu *vw#y^y 
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VPHV + liM^lOOliS] T?fc£ 0 

[0015] s^B^mgjg 

4:** «*«»#Jtc5>« b t> <D «r * 
*M£J:9»KU Sfcj»7^/WASr^bfc^ tg&*& 

fc5>»S*fc«*o5^tMft-?Stt, ii*. 0. 01- 
2. O^m, 0*b<hiO. 1—0. 6/im-efo^ 0 
[0 0 16] #jgm-&*^5HRUT«ffli-*ri 

K>\ 1, l-v^^onm^^, 1, 2-v ? ^npx^ 
1, 1, 1 - hy^anx^^ 1, 1, 2-hy 
i, 1, 1, 2 -y~ h=7 ? nv^pl/^ 
1, 1, 2, 2-7^7^nx^ x ^y^^nnx 

>^ 1, 2-v ? ^no^^l/>- > hy^ppxfi/^ 
■7^ h ^ ^ n ^ n n^<>if o-v^^op 

1, 2, 4-hy^pp^yify x hy^nn^f 

v ? ^^l^>'^y xz— y^/wai— 

^yn-^y/PtVvx-r/K i^xc^i/^^y xiv- 
;^y^f;wx- x/k b y ^^w^i/y ^-/^yy 

40 2 - 7tf n^^t y 2-yf;WV^P^ 

a^^r-y-/^, is? S 1 2 - 

V, 2, 4-^^/V-3— <>9Sl/^ 4, 4 
-v^^vW-2-^^y ^ N 2-^^/1— 3 

3-^^y>\ 4-^;y, 2-^^-3-^ 
^^y^, 5-^f;v-3-A/?;y, 2, 

>\ 2-y^-y>, 3-/^/>-, 5-y^y^, 2- 
50 x^y^, 3-r*;y, 4 / b 
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* y veo5»«^fl^*x*tt ; n - 7t ^/v- 2 - tr 

ay N-7tf/U-2-fP!J KV, N-^Vi> 

-T-fe^w— 3-fo JJ KV, <y^- 3 - t°a 
y Ky, SWAT'S K> N-^f;l/*/WA7 5 K, N, 

N, N-^f;^;VA7 5 K, 7th75 K, N-^ 
f;V7t H75 K, N, N-i^^vKT-fc hT 5 K, N 

i^Vl'Tirx— K 2 h^rv-'rc^vUT-fcx— K 2 
-^n^v^^vPT-fe^-- K 2-^h^->if/W7 
-fe^r— K 2 ^v-^^T-fe^— K 
y^y =— /Wt/;*^vn— ^/UT-fey"— K v^jc^W' 
y^y 3-/^ y if ;H-f;l-7 1 r- K i*r.f=-W< 
y^y rj— /wey^nf Aoc— f;i'7tf- K v 5 ^^ 
l/y^J ^x-f ^7*7- hf©7t 

[ooi7] jg.K&&w<Dmft*mftmmm\-£. ±tm 

/u*.&nzz.klz£-oX*>'&ZZ. kfrM&Z* ttm& 

t, -m&£$si®3fczmu-rz>zLk hxzz> 0 m^bh 
»*uv\ 2^b3^^(D^p#j-g-«, wes^oB^ 

#1 0 OgBt^LO. 5~3 0gf5#»*LV\, 
[0 0 18] ^^©iSS^H^^WtcffiVNibttS* 

te* LiPF6, L i A s F6, L i C 1 04, L i B F 
4, L i CF3S03, L i (CF3S02) 2N, L i C4 

F9so3^*s*»f btts. rtuib©y^^A^(i. ^am 

K 7ofl/y*- K ^Hotf— 
k 7-7^7^1-^ 1, 2-^ h^i/x^y, 

V, 1, 3 -v^^y 7>\ 1, 3^^ 

*7o«-h, sj?.*— k =.f-tv**?->v 
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[ooi9] #**«!mtei8tt5y 

I4> SMrtAjMStHO. 0 5~5. 0mol/l-CfoS 

ri:*s»*uv\ y^i7A^©jgs^$6H^--e*>s» 
io o~4 o on%t?j55i ttm^.^\ #7k*®«?J& 

$S*jP4 0 OBfi%«rjg;t.54§<a-l::tt:, WkttSiSSrfr 

[0020] y ±£&r. nk.mm, 

20 m*bteznmnmm®.i&V!)$:mmttbmz.!8.mvxi> 
izmmm&mmi&vo&i&fiivx'&ibtiz. u< 

7l?m i7- 7"^'7^^f , ^^0^■ffiSrffiv^sr i: 

30 *s-e#, m.m^mti,xtimm.m.m. mm&mm. mm 

•So iimi 3 o"c~2 o o*c-eff 5©W 

*lv\ ±ia^-rvy-fi, SfliS#;Wi o oSSgp^ 

*fLT@^-C0. 1-2 0fi*g|5, »*b<»*0. 5 

~i oMgg&ffi-a-isnSo /My-^-oiB^s^o. 1 
m»»5fe«i-?ttA0*»*Aas#6>*T.i"x 2 os*gc£ 

a?-*-. *7c, tt^yi^-fcftwiyscr, ^iP^Ji: 

UTii*S^JS:, 1 0 OfiSSP^U-C 1 ~2 

40 0 01iMV^t<tV\ mttiftlkVX}^ */W>J?drv- 

[00 2 1] _h|Em?t&«fii/im^{-fflVNf>^5«^S 

mV0«k VXI-t, mX\i. Li.CoO,, Li.Ni 
Oz» L i.MnOj, Li,Co,Ni «-,> 0 2 x 
L i,Co,Fe (i- T) Oax L i.Co, V a-,) O 
50 2 ^ L i » C o , Mn (H , O a ^ Li,Mn 2 0 4 , 
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L i, C o (2-,) Mn.d, Li.Ni <2-,> M n . 
O t ,. L i , VtwMn, O t - Li,Fe M M 
n.O.. MnO,, MoO,, V 2 0 6 . V» 0,„ 
FeiOj, FeiO,, TiS 2 , TiS 3 > MoS 
3 , FeSi, CuF,, NiF,4 if<O*mit^0ifi 
mifhtl&o L i.CoOi, Li.NiO^ L 
i,Mn 2 0 4 N L i,Co, Sn.Oj, Li, Co 

(.-., n i , o, ft i£o v 9- v aw *>-£m&&mm 

<7- 5 '^>:/5-;y^ft^<0^®tt#-#>'£r, tfifB 

Lxte#m££;h,3i><Dxttftv^ 
im ^^#it^A<. &mm\<^mm&nz>z. t&x% 

£9, 0. 1~50m, 0tL<li3~25^ $ t~>K 
0* b<l*5~15// (D$Sffl-t?fe Sit ;WiIX;Si> 5„ 

$^>ic, mm«iffl«a^ic:ii, ^si^ct^ ^*-y- 
y^y ^y-y. hy#yyvKy-y« toyys 

mm&fflti: t comam s-an x t> <t v \ 
[0022] y^^A-j^mjf&cof^^iEfet LT», ^ 

(1) ^l^J;»)^b^lE8i*3±U5/*fc(*ftffi©^ 

(2) h^co^teXi|#^fi^07^/UASr^ 
[0 0 2 3] *^S^«^<DJ?^i:LXf*l 0/!~3 

0 0 »<DmBi>mmx'ibz e 

mmmm^n-aWiOJim^ -mt^n^m^n-oxh 
mz.ftoxi> (i) w^&fcfci^-crau 

-&SbXtAv\ (2) o^fe^isv^tt. #jg 
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Tfc&V\, rr-C, (1) &£Tf (2) (D^rffifCjott^ 
LX{*ffijffici-/^y'V'^^<D*P£EjCj:S^ 

ffl^^-rtbfi^^^L^tft^fcfeiiB (1) 
tf>«fc b ftfi*i&9 axoT'Dir^.ds wrffit ft$. 

10024] if©j;5^sia-Dtt, 

t LxfflvNfc*^Bj©y^»j'A-j$cm«, «« 

J: v— t> #14{cffi^fc y ^ ? a - &.mm t ft «? #5. 
Hit LT«*fRcoJi^^<»^-fl:»^ft«ft&t1-S 

[0 0 2 5] 

[HJfctfl] «TK*K5W;iX#gS|/l £ $ h im U < IftM 
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